IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Inventor 



: Ichiro YAMAMOTO et al. 



Filed 



: Concurrently herewith 



For 



: SEMICONDUCTOR DEVICE INCLUDING.... 



Serial No. 



: Concurrently herewith 



December 31, 2003 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



PRIORITY CLAIM AND 
SUBMISSION OF PRIORITY DOCUMENT 



Applicant hereby claims priority under 35 USC 119 from Japanese patent 
application numbers 2003-022764 filed January 31, 2003, a copy of which is enclosed 
and 2003-416411 filed December 15, 2003, a copy of which will follow. 



Katten Muchin Zavis Rosenman 

575 Madison Avenue 

New York, NY 10022-2585 

(212) 940-8800 

Docket No.: NECR 20.838 



11166208.99 



SIR: 



Respectfully submitted, 




a * m # ft it 

JAPAN PATENT OFFICE 



gy m. & # <r> w m iz k m £ n x v» * ^ n (i r is <?> ai n # n k ib m 2 a r 
^aiit w\-x $> z> z. t zmwir & o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

^ M f f P 3 2003^ 1J330B 

Date of Application: 

? . * • ^. T *HfK 2003-022764 
Application Number: 

[ST. 10/C] : [J P 2 0 0 3 - 0 2 2 7 6 4 ] 

Apphcant(s): 




tBfiE#-t tBtiE# 2003-3100104 



<WM 2003-022764 



^ — v : 



1/ 



[#«*] 
[&-c5fc] 



74120015 

H01L 21/8238 
H01L 27/092 
H01L 29/43 
H01L 29/78 

mmxumm] n^nmmm^^mKrmu 1753ft 

[ft*] S*£ « 
MBfrttiKA] 

[fSfegU#-^] 302062931 

[ft*X(i*^] NECil/nn- ? *8c5££?tt 
[ftSA] 

[IftSU#-^] 100109313 

[#a±] 

[ft*xt±*^] *n ^0 

[#S±] 

[ft*X(i*^] ?HT a" TO 

[«§&#-*§-] 03-3454-1111 



03-3454-1111 



100085268 



ttlSE#2 003-3100104 



2003-022764 ^- v : 2/E 



[IttLtftlA] 

[»J#-^] 100111637 

[J3;£3Ui&$k] «A 
[mf£#-5§-] 03-3454-1111 

l^^^W-^-] 191928 
[ffltt&m] 21,000R 

mmm i 
mm i 
mm* i 

[-a?S#1aE«#-^] 0215753 



tbfE#2 003-3100104 



#SB 2003-022764 : 1/ 

im^mi] mos h 7 >y^^ ^t^fi^tt^oT, HtriaMo 

S h7>y^^O|*|«pIMOS h7>y^^^- MI^Tl^f)It:Ti 

[fi^s 3 ] miep imo s b mm^r- v n,m<om 

$^i6itcB&-3go5Ko >mmwfi*&-r& - 1 -ram 1 xt± 2 ie« 

y'J 3>y;i/v-^A, ±1 y 'J n > (7) 3 iii L t M O S > 7 ^ y 
^HUfEMO Sl>7 > * <7)^& < t i> p MO smmzte^XM'hr- MWT 

ofeg sr^r-t v »; ^ > -c* £ - 1 * #m t -r %> ^m^mm^m^ & 0 

[»*^ 6 ] frfB 3 Jlfllii £Mc L bu KM OSf7>yX^W^ 
plMO Sl^7 >v^^^^7EfIitOmiIB3®M(l^LT31KW^^n >^ 

<D#uy msLfrm ztzomt-rz m^m 4 x « 5 i£«<7)#s^s 

[0 0 0 1 ] 



t±ilE# 2003-3100104 



#11 2003-022764 ^- S J \ 2/ 

h mz.it<7)wm ly- v mimwmm^ii* wmx zzmm^m^mi-z 

[0 0 0 2] 
[«?)*»] 

tu\ y- YnM<v®m\t, y- Y&mmvmmitmmbtix^&o z.<om& 
, y- hmm<D$mitizttdm^^ ^frm^zNmir&tz&iz^ PMosh7> 

y'x^y- hmm£f#j£-r£* 0, j y'J n >CB (?Kn >) fWPMti^l 
AL, NMOS F7>yx^^'- hmm&Mf&tZ>#\) y'J^vcAs (ttfcit 
) C;>) ^ONM^«£*A1-£- tW^t^o z\fth^m%) 

, ^ypM^ £ >f * > ffiA LtV-X- KI/^>^^ft> &A« * ^ 

[0 0 0 3] 

L^L&7^<b, PMOS F7'/yX^y- MSClAL^BliA s^Pi: 

x&y- hmm<7)&n. -t*t>*>Y- hm^mt^wmiMmx^B^mmttf-t- 
5t\zftfon^o ^(Dtztb, y- Y&mwk^wmz&^hBcDmmtmmtfVk^ 

Y— F<7)Li ^fta^fti"*^ PMOS F7>y^^ <nm'&<r>'&\W£ £2>z 

tiiz&o z<Dm&, y- vmu^x<DB(Dm^it^^^^i tz^(Dp^m^ 



fcbiE#2 003-3100104 



2 0 0 3 - 0 2 2 7 6 4 ^- y : 3/ 

[0 0 0 4] . 

jiAt h Z. t X B oSttfk^s £ [6]± L > Y- h K £ »t 4 B Ofateffc 

, PMO S h 7 > 9<DY- hmH£T^<bJHItC*°'J v'J n > v- KJf, Si 
Gel, # 'J > 3 > v - KS <h |aj— ^OiiJp^ V v 'J n > * Tif/& L £*£#t 

tTo r r^S^Et, iaSSr 5 5 0 0 0°C«f#U y7>^«i 

HV-^^iftALT'f'J y^v^tSCVD^ffflti, tie 

[0 0 0 5] 

1 ] 

#12 0 0 2 -3 0 5 2 5 6 
[0 0 0 6] 

±mmjcm. 1 -cj&jh $ *i & •> t± > *° u -> *; =j > ~> - vm <r> 

[0 0 0 7] 

-e-T% ^IPWilftfi, PMO S h 9 >*J7s9<r>Y- MItCG e 
LTB<af&ttfb^£itS#£#£ft^fil-i3^T*>. h TOO«£^ri6lH--Kn > 

<5> o 

[0 0 0 8] 

*«w^)**#£itt, mos h 7>^nttsf*ftgft*ot, hu 



ajfE# 2003-3100104 



mm 2003-022764 



4/ 



KTJBv I J='>\ y'Jnym-^A, liv'J 3>0 3Sfflf3t«r^rL. Buffi 
[0 0 0 9] 

L tz^^u v =7 > -e* & o 

[0 0 10] 
[0011] 

i!uiS±Jf -> 'J n >75 ? mffSMO Sb7> 9 <D'J?% <HpMO SWM^&^X 
m-Y- FfiTOtgm^^y'J^y^^ifc^iftt^o 
[0012] 

[0 0 13] 

EM OS F7>y^^np MM OS h7>y^^ ffMf^it^ mf IS 3 lift 
it K*t L T K *' n>i|AU hu f 5 3 Hfifit £ MSI" & - t tc J: 19 firfE 

3 m mm 2 Ufa k b&-^ # n > * f^-r & 0 

[0 0 14] 

PMOS h7>yX^i:NMOS h 7 > y ^ ^ t-*t ^ -6 C M O S If f^i 



{±ilE# 2003-3100104 



# m 2003-022764 



^-v: 5/ 



[0 0 1 5] 

%-f\ mi (a) Htf1-J;^H, PMv'J 3 1 c7)^B^PM^tf^^v 

■V ;Hf 2 £M: U iIxt>Jryt^i2WNM0S F7>v^^ ff^H^^ 
P^/x;v3 PMO S b 7 > ^j&flliliN *7 x. >v 4 ZZinfffiteWrtrh 
o *7t, NMO S h 9 > y^nMIit PMO S h 9 >y^^l«^l 
t-S^Cf^lt^ 0!itfMlOi|6Sfi*-C*SST I (Shall 
ow Trench Isolation) 5 ^f^-f *o ±"C\ NMO S 
tefcW&BL ^'PMOS h J y v * 9 MmW&<D& ^7x^3, 4 <7)^ 
BKfftftMfcKJ: h&mmt LX<DS i O 2^ n^BStffclR) 6 £ 1 0 

nmejs^ff$twB*Ki-*o #>*-e, Huier- h^itm6±^y- mi? n, 

7PMt5, IH 3 (a) - (b) iifuie^- Mi7N, 7 P 
[0 0 16] 

5fe-fHI3 (a) <OX d ffitZV- hm%m6±.tzC VDSt:J; f)seed- 
Si§l7l£3-20 nm<7))¥^HM1-^>o £ <b -ec9±HCVD&HJ: ^ 
S i <b G e 0?F t ^-?-£>£ S i G eI7 2 ^ 1 5-5 0 nm^)f^:Mt^o 
S iGe!72 Ciolt^ S i t G e W&^tiJ^fi, Si : G e = 7 0 - 
8 5 115-3 OSk^KSEL-Cv^o IWti, S i Ge|7 2<9TS{;#£ 
LTV^huKs eed-S ii7 lCiots e e d-S i iS iGe twit 
14^it5*6<bft, SiGel72 *0faoiW»^— ^JS-tiitW^t-*:* 

0 seed-S iI7 lTOLtv^^v^, hii!6 t LtcOS 

1 O 2 ^ S i G e t«tt#li>/;*, S i G e «Lti»t'oTL 

i£j-&S i G eI7 2^-e#=&< s e e d-S i|7 lli7 

[0 0 17] 

itrSES i Gel7 2<0±CCVDffiCJ: *9 * ^ y T'v D ^>i73^ 
5 0-100 nm(7)I$i:Mt-5o iOt * ^ * 7° v »J 3 >BI 7 3 »i s e 



miE# 2003-3100104 



mm 2 0 0 3 - 0 2 2 7 6 4 ^- v I 6/ 

ed-Si!71, S iGe!72J:f) fcft^ffijrci&JfcLfctf'J v 'j ^ >T^> 
^ ^<7)#i#(i^& < t & pMO SfIit^£>v>Tft/J^- hftJ: *9 &/h£v^<7) 
<h 1-^)o ±f£Os eed-Si!71, S i GejjI7 2. ^t7 7y'j3>17 

(1) »^«^ffl<7)^ 

^ 1 y^-KX^m5 5 0 - 6 5 0°C-eS i H 4 itzteS i 2 H 6"^'s e e 
d-Si!g7l£, SiH4i^liSi 2 H 6^i^eH 4 t*SiGel72 
^2 ^\ >^"-HT^JS6 8 0 - 8 0 0°C-eS i H 4 l/:iiS i 2 H 

(2) ^u/^g^fflO^ 

fijg4 5 0 - 5 5 0°C-CS i H 4 f 7ti S i 2 H 6tseed-S i 17 1 
S i H 4 ££(iS i 2 H 6^ e H 4 tSiG e fllJ&fi^J&JI U 

l^lO^Jt^ 6 0 0 - 6 5 0°CH#^L-TS i H 4 ^7^(iS i 2 H 6"^** ^ 7°y 
■J3>17 3 £M;1-£o 

[0 0 181 

m±^ct 19 , Y- M17N, 7 PWTili: LX<D seed-S il7lS 
0 f SiGeR7 2fc, ^^y^y'JnVl? 3«$ti^.o Lt>£±-C\ 113 
(b) IfitZ*^ yy'is') 3<o±.\zpft^;(D/*?-><Dy * 

h l^v^ Ml 0 1 £ffMU i(07t h k/^ hill 0 1 ^-^^^^LTBtrfS 
M±m(D*v y7°i/>) 3 7)i7 3 ^^>milSTiiC) s e e d-S i BlltcS^lrif HI 
£oiy^^U PMOSf 7>y'X5'ftO { "NMO S h 7 > V7 *? <D&Y- M 
t7N, 7PHMt^o 
[0 0 19] 

mi (b) coi^t-. pmo sf^mMM^7 * v W7 y i o 2 1?« 
o^^-e, tuteNMo s h 7 yv7?^mfM^w^m.ty}, ^jxj^p (■;> 

) <7)4 * o -OP<7M * >V±At; i ^ NMO S h 7 > V 7 

hmm 7 NKPrfJ *>QEA2*U |a]B#tC^^^- Mt7 N^fUffl Ltz&^m. 
^ffii:i>)NMOS h 7 > y'x I» P 7 x jk: P t >?±A ^ ti> V 



itl£E# 2003-3100104 



#H 2003-022764 ^- v I 7/ 

[0 0 2 0] 

mmz. mi (c) ti(±NMosMiit^7* M/y^ m o 

3xm^tzw.mx% mriEPMos Yy yv^9^m%MK?m^m^it ltb ( 

;Kn>) (TM^yiA^T do :«BO^>ffiACJ: <9 PMO S h 7 >yX? 
<7)^r- M§7 PCB^M *>?±A£*U [WJB#{;^f^y- Mi? P£fiJfflL£ 

$ v - ^ • Ki/^f ymmnrnz b<dj * >v±aji 8 p $ ti & 0 

[0 0 2 1 ] 

M2 (a) 4^It:S i O 2 J8l^<'iS i NM^O^liM^ 

II7N, 7 POffJB^O^U K^^-^Ml 0*Mf&-fZ>o 
[0 0 2 2] 

t BO^ ^- >y±AJf 8 P^vl&ttfk^tf i/\ P^x;l/3rtCNIV-^ ■ ¥ V 4 > 
fii9N^, N^x^MrtCPSy-^- Kl/^ >ti9 P^Mt^o £<0fg 

[0 0 2 3] 

;oy-^ ■ KU-f >ff*£9N, 9 P<7)5M£[slB#tC, S4CPM0S 
Mg7 P ^t£ALT^1-ct o ^t77y'J 3>17 3 
K^*W£A£ft£B7mt£lfc£*L, li^t^y'j3>l73*f)S iGe 
172, ACTIOS e e d-S i!7 1 <7>**- M6II6 t<7)WI(:l 
■Citltt £ B A«ft $ o 
[0 0 2 4] 

u&'pfrizr- bmmme tofiitat^o siGei7 24 i 



ttllHf 2 003-3100104 



mm 2 0 0 3 - 0 2 2 7 6 4 ^- y : 8/ 

'J n »H 7 3 <7)j£l]g##^ =t 19 > * -V y 7°y 'Jn>l7 3 <7>*° V y »J n >fi@£ 
WM-fhMO S h 7 > y'7^^f/K- hM. $|x_ii\ 5 0 n m X «9 < 1" 

6 i <b ^T- § & <7)T\ *'n>^seed-Sil, S i Gel> ^rt7 7'v , j3 

[0 0 2 5] 

S6v>T, 0 2 (b) iz^-tX o ^:Mt;C oil 1 **/*y ?mz£ *)PfiW 
OI|$i:fML/:|l m*&m$:ft^\ NMOS f7>y^^I^PM0S 
y^^^y-^- Kl/^>tii9N, 7P 
<7)v>-f*UC£>v>T CotS I^TOdU Sei^CCoy'Jt^ Kl, 1" 
^^Cot'Jt^ KKl 2^M$ti^>o 
[0 0 2 6] 

■eofefi, M2 (c) Oi^:, y'Jt^fHt^tLt^^^Co 1 l^x 7 f 

N, 9Pf<DCov'Jt'f Kil 2, **Hi^-HS (i^liSei) 7N, 

7 P±OC o y'Jt^ KJB 1 2 ^_hll@£*£ 1 4 tcigai"^ n > ^ * h 1 5 

[0 0 2 7] 

IZ, ffCPMOS YyyVX9<DY~ MCH 7 P *<D* \ y 7°y 'J 3>I7 3 <£> 
*Lfc;Kn >OT^<30J£tS:Sri£ji-r43:i:^-e#, MI7 PWn>i 

mmm e t <7>#m-? n < t~ § , h 11^^21 *«nw l t p m o s f ? > y 

* * <t>#14 * 5fc#T £ - rt ? "Tf £ K & & o 
[0 0 2 8] 

H«^C HI 5 (a) (2, PMOSb7>yX^oy-Ml7PCi3^t, B 



fch§E#2 003-3100104 



mm 2003-022764 



9/ 



fz. IU5 (b) iilsJDPMOS Y 7 ^ V 7, ? <DY- Mft7 P izft L^m&lk* 

Y- \- mm 7 P 4><7>*"n ym&<7)i*d— 147^ Ji < , s e e d-S iI7 1 h^-b 
*felf HI 6 t <7)flij|t<7) n > Of&teftiiJS^SS # <b tiT ^4 «_ £ & 0 - 
*UC J: 1U6 tc^i-J: -) fc, P MO S h 7 > V7 7 (D* >mffi.X~)k& L 
tzo %M<or? 7 «i±& Lfc i^i:, ±£&SiJiI£seed-SiJ]il£:|5] Clfeft 
T'iILf:i^t >my;t, «U^±g|5 S i flgfc a - S i mX'l&mLtz®&<D* 

[0 0 2 9] 

U-^-f KJH(±> $^l»Cot'Jt^ KlSi::lB<b*L&&tf>-ettfc<, Tit 
Ut^f KM, Nit'Jt^ KJg|Kov>T&|WI«^31-c££o 
[0 0 3 0] 

#f£9!»illirf5flifc^Sg<0 J: 9 K P MO S h7> V7s 7 t NMO S h5>^^ 
£^-£rCMO SM^S#^S^IM^tt^> fc<Z>-ej±fc < , PMOS b?>iSX?<D 

frxm&zti&*&i£mm~mmi-&zti>i$mx'$>2> 0 io*^ci±, nmo 

SF7 >y"7 9 <nm&%it* <%Z>tztb, ffCS i G e KJ3*t 

nifex&Zo 

[0 0 3 1 ] 

^L±m^L/ci 9 Wf&W. Mt©TIi:G e U G e 

tH^i? s^innctatrjsj— n^-r^o t£o-c, g e 19 pmo s h 7 > 



tiliE^ 2003-3100104 



2003-022764 



^-v: 10/ 



mi) 
im2] 

Hi tcM<MiiIfI£^1-|MIII-C&&o 
[13] 

[i4] 

o 

[05] 
[H6] 

monism] 

1 v>;n>^ 

2 jc kf ^ ^ v ;ng 

3 P £ x. ^ 

4 N^x;v 

5 S?T5tgt*fe*i§l ( S T I ) 

6 v-hmm 

7, 7N, ?p r-vmrn 

8N, 8P ^Ji->/iAi 
9N, 9P • KW 

I 0 -*M K')*-^!! 

II Col 

12 C o+MJ+f--^ Ml 



miiE#2 003-3100104 



#11 2003-022764 



^-v: 11/E 



1 3 mmmm 

1 4 JiUKifJl 

15 ziy??h 

7 1 s e e d - S 

7 2 S i G em 
7 3 7°z/ 'J 

10 1, 10 2, 10 



il 

3 7tM/y^b 



tti!iE#2 003-3100104 



Vfcffi 2003-022764 



1/ 



[HI] 

NMOSh7^^ PMOSh7>'y^? 




tblE# 2003-3100104 




fcBSE# 2003-3100104 




tti!iE#2 0 0 3 



-3100104 



m 2003-022764 



^-v! 5/E 



[16] 



3~ >"m,ffi [ a . u . ] 



ref 



poly-cap 



aSi-cap sssssjsssss7\ 



tiilE#2 003-3100104 



mm 2003-022764 



^-vl 1/E 



[31ft] 

[Ml PMO S h 7>^?oy- HlfUG e SrfXLtB©ittjt$«: 

r- mis 7 p<dticg e z^tsmi 2 z^l, Gett^&mi 

2 £>_ti::*fcSa>/h$v>:K'J >>'; 3>i73 ^^LTv^co-e, h«il 7 Pt> 
S+twjp^^lnl^titJ^— K5Mfr1-*o Kot, G e <7>ftfciZ£ *) PMO Shy 

1\ y- h lfiltl<7)fit(o^Si $ ti, p m o s h ? y 9 <nm&% 
[mftm] hi 4 



tbtiE#2 003-3100104 



mm. 2003-022764 



l/E 



f«0 



#11 2003-022764 
50300151229 

mm 

m^.iBM±f% 0 0 9 4 

¥)Sl5f 1 ft 3 1 0 



HffiB] ¥J&15^ 1^300 



miE# 2003-3100104 



mm 2003-022764 



m m a m m m 



mftl^^ [302062931] 
1 . ^H^B 0 2 0 0 2^1 lfl 10 



